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The Highway Department photogrammetry plane is aloft more 
than 400 hours a year mapping Texas city and country alike 
for preliminary highway route plans and right of way studies. 
Bert Lundell pilots the Austin-based Cessna 206 while Dale 
Barnes operates the Wild RC 8 aerial mapping camera. 
Photograph by Jack Lewis 


Inside Front Cover 


From 1,200 feet above the terrain, the aerial mapping camera 
mounted in the floor of the photogrammetry plane takes pic- 
tures like this one of I.H. 35. From a scale of one inch to 200 
feet, the pictures are enlarged to one inch to 40 feet. 


Editorial. => 


It Can’t Be Done 


In January 1966 some people are still telling us, 
“It can‘t be done.” This is usually in reply to a sug- 
gested change from the routine way of doing things. 
But this answer started us thinking: How many cen- 
turies have the negative thinkers been saying, “It 
can’t be done,” or “It will never get off the ground’? 

Shortly after the Civil War a bill was introduced in 
Congress to close the U.S. Patent Office because ev- 
erything had already been invented. This measure 
failed to pass by only two votes! 

A little closer to home, a district engineer who 
retired recently didn’t take a job with the Highway 
Department when he graduated from college be- 
cause he thought Texas had built all the roads it 
would ever need—and that was in 1922! Fortunate- 
ly for the Department, he changed his mind. 

A few years ago when the flying saucer rumors 
were in full swing, a scientist flatly stated, “There is 
no such thing as a flying saucer.” Perhaps he was 
right in relation to what we have here on earth. But 
we thought scientists had learned better after one 
committed the classic blunder when he said, “Man 
will never fly.” 

Fortunately, there has always been someone who 
believes he can find a way to do the “impossible.” 
Yesterday’s wild schemes have a way of coming 
true today. Remember those Buck Rogers cartoons, 
when old Buck flew around in space with a rocket 


strapped on his back? We're ned it toda 
Buck presumably lived in the Twenty-Fifth Cent it 

There is no place left today for negative thin k cin 
particularly when it comes to building highways. 
grandfathers traveled in much the same ma’ 
Julius Caesar some 2,000 years ago. But in t 
most 50 years since the Texas Highway Depart 
was born, the methods of building highways, 
machines with which they are built, and Hi 


but more Bere highways. 7 
Today highways can be built where we e ] 
them, even if it means moving mountains and 


Broad, beautiful multi-lane expressways speed | 
on our way through the countryside and through tH 
busy city as well. a 
Today the Highway Department runs conn 
programs in a few hours for highway design and 
development that were virtually impossible to plan 
a decade ago. Had these programs been planned 
without the computer, they would have taken thou- — 
sands of men several years to calculate at a cost of © 
several million dollars. 3 ; 
Our technicians and engineers have found ways — 
to measure density and moisture content in road- 
beds with nuclear devices. They are gluing bridge 
decks, concrete tables and benches in roadside 
parks, and just about anything else that needs re- 
pair. They can build beautiful, streamlined bridges 
because they have materials like prestressed con- 
crete that were unheard of not too many years ago. 
And they are erecting tall, broad highway signs that 
merely turn the other cheek when struck by an out- 
of-control vehicle. Soon we may have television con- 
trol centers for all traffic lights and freeways in our 
metropolitan areas. 
These are all things that couldn’t be done. What 
made them possible? An ounce of imagination ap- 
plied to every pound of research—and the words 
“Let's give it a try,” instead of “It can’t be done.” 
Within 20 years the United States will be building 
highways on the moon. A wild statement? Perhaps. 
But don’t say it can’t be done. 
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Eye 
in the 
Sky 


Hilton Hagan 
Travel and Information Division 


here is a moonscape quality 

about the country just below the 
Caprock in West Texas. It is a land of 
deep-cut gullies and rocky slopes 
saved from sheer nakedness by 
patches of gnarled shin oak. This is 
the habitat of the deadly rattler, and 
the wrinkle-faced cowmen of the re- 
gion admit wryly that it probably is 
useful only to hold the world together. 

It is a surveyor’s nightmare. 

This is the kind of place a $100-a- 
day surveying crew might need weeks 
of rugged work to get engineering 
data they could gather in a few days 
in kindlier terrain. 

But this land had to be surveyed; it 
is in the path of the route of an im- 
proved U.S. 82 in Crosby County. 
Data was needed for highway ‘design- 
ers. And they got it, thanks to photo- 
grammetry. 


Sweat and snakebites were saved 


by a sleek “highway yellow” plane, 


an array of uncanny machines and a 
group of skilled workers, some of 
whom never left the Camp Hubbard 
offices in Austin while “surveying” a 
part of Crosby County. 

The planes, machines and personnel 
make up the Photogrammetry Section 


Larry Thomas, draftsman II, compiles 
a topographic map of Dallas on a 3- 
projector stereoplotter. Thomas wears 
glasses. with one red and one blue 
lens, and the lights above his head 
project red and blue light, to fuse 
two different images into a three-di- 
mensional model from aerial photo- 
graphs. From here the map goes to 
the scribing room for scribe out. 


of the new Division of Automation, 
which also includes a reproduction 
section and the computer center. 

Although the earliest known use of 
aerial photography by the Depart- 
ment was in 1925, and contracts for 
photogrammetric maps became the 
responsibility of the Photogrammetry 
Section in 1956, it was set up in its 
present concept only four years ago 
under the guidance of T. S. Huff, 
chief engineer of Highway Design Di- 
vision. Until December 1, 1965, when 
the Division of Automation was 
formed, the section was a part of 
Highway Design Division. 

Hubert A. Henry, who headed the 
section under the title of engineer of 
Photogrammetry, is now engineer- 


director of the Division of Automa- 


on them can be utilized to help the 
highway engineer find the best route 
for a new road. In a later stage, they 
assist in design. 

Maps of man-made improvements 
can be produced from aerial photo- 
graphs in such detail that they even 
show the number of steps on a house 
that may be taken for the right of 
way of a proposed route. 


‘e ross sections prepared on exotical- 

ly modern machines can be used to 
compute the amount of cut and fill 
needed in construction. Later, a fol- 
low-up series of cross sections can de- 
tail the exact amount of cut and fill 
and compute the contractor’s earth- 
moving costs. 

Mosaics, some containing carefully 
scaled and rectified photos by the 
hundreds, are being used in metropol- 
itan transportation surveys of major 
Texas population centers. 

The transportation studies also 
have utilized maps and photos both 
for illustration and engineering data, 
and some new applications of the 
Photogrammetry Section’s capabili- 
ties have proved feasible during the 
work. Pictures taken of the central 
business district every half hour, for 
instance, yield traffic count figures 


and data on usage of parking facili- 


ties. 
Experiments with color photog- 


raphy indicate that they may be use- 
ful in studying the turnover of park- 
ing places. Series of color photos shot 
periodically, for instance, might 
show a certain space occupied in turn 
by a blue car, two black vehicles and 
a green one, while nearby the same 
red car hogged one parking place all 
day. 

But the primary purpose of the 
Photogrammetry Section is to de- 
velop engineering data. 

A typical photogrammetry project 
begins with a meeting between Henry 
or one of his top aides—Bob Rutland, 
supervising photogrammetric engi- 
neer, or Tommie Howell, operations 
supervisor—and representatives of 
the district asking for the work. At 
this meeting they block out the needs 
of the engineers and determine the 
scale, length and width, and detail to 
be shown on.the completed maps. 

Next, the section’s own ground 
party, under Gene Mangum, will take 
to the field to locate control points. 
These familiar white crosses painted 
on the road are surveyed in from tri- 
angulation stations established by the 
U.S. Coast and Geodetic Survey using 
Electrotape, an electronic, long-dis- 
tance measuring device that finds dis- 
tances in a manner similar to radar 
and eliminates errors that may occur 
in chaining. Intermediate ground con- 
trol points may be surveyed in by 


conventional means. 


In the Cartography Unit maps compiled by the stereoplotters are scribed. 
Scribing is a cartographic process whereby the pencil lines compiled by 
the stereoplotter operators are followed with a precision-edged tool that re- 
moves the coating on the manuscript to produce a negative of the original 


tion. He says that data produced by 
the section can be used for almost all 
highway engineering purposes. 


Aerial photographs and maps based Cronaflex map. 


Then, Pilots Bert Lundell and Pete 
Peterson go aloft in a spanking new 
Cessna 206, leased for use by the Sec- 
tion last June. 

Mounted in the after compartment 
is a Wild RC 8 camera. This instru- 
ment has a six-inch focal length and 
a list price of $21,000. It shoots over- 
lapping 9 by 9-inch negatives, making 
about 270 exposures on a single 230- 
foot roll of film. The camera is 
mounted to make vertical photo- 
eraphs in level flight. If oblique views 
are needed, the pilot merely tilts the 
plane and snaps the shutter. 

Back on the ground, a sheet which 
will be the basis of the map is pre- 
pared with the control points careful- 
ly plotted, utilizing a coordinatograph 
capable of plotting to 0.001 inch with 
100 per cent recovery to this ac- 
curacy. 


Meanwhile, the photographs have 
been converted to glass plates. Over- 
lapping plates are fitted into a super- 
sophisticated machine known as a 
stereoplotter. The Section has seven 
stereoplotters, operating 16 hours a 


day in two shifts, under the supervi- 


sion of Kerry McAllister, engineering 
aide IV. 

Red light is projected through one 
of the overlapping plates, and green 
through the other. The steroplotter’s 
operator, wearing glasses with one 
red and one green lens, manipulates 
the diapositives, bringing the over- 
lapping sections into three-dimension- 
al alignment. The process is similar 
to the 3-D movies of the early fifties 
for which the audience was issued 
cardboard glasses with red and green 
lenses. At the same time, the operator 
rectifies minor defects in the pictures 
caused by tip or tilt of the plane. 

Using the stereoplotter, the opera- 
tor completes a manuscript of the 
map. Completed manuscripts go to 
Darrell Cooper’s cartographic unit for 
editing and scribing to prepare the 
finished maps for reproduction. 

The stereoplotter can yield minute 


Primarily this new machine, the stereoplanigraph, is used for supplementing 
field control used for stereomapping. It can also be used for map compilation 
and is more accurate than the Kelsh plotter. Russell Nelson, draftsman III, views 
a three-dimensional image through an optical train system, and with a dot of 
light visible in the image, he traces the outline of objects to be plotted. As 
he traces, the arm on the compilation table in the foreground draws the map. 


detail; the operator can read curb 
heights, for instance, or for that mat- 
ter, the height of any feature shown 
on the projected photographs. 

The same photographs may make 
the basis for several maps, each tail- 
ored for specific uses. The stereoplot- 
ter operator may take off a map show- 
ing only surface features and im- 


provements, for use by right of way 


agents. Then, he can use the same 
photographs to prepare a more com- 
plete map showing the topography in 
detail for highway designers. 

Not all the data gleaned by the 
Photogrammetry Section is in the 
form of maps and photographs. A 
huge Zeiss C-8 stereoplotter, for in- 
stance, records what it finds on the 


photographs on printout with its 


While Nelson works the stereoplanigraph in the background, H. A. Henry, 
engineer-director of the Division of Automation and Bob Rutland, supervising 
photogrammetric engineer, read a machine printout of XYZ coordinates. 


findings calculated to first-order ac- 
curacy. 

On another machine, the digital 
scaler, the operator manipulates a pin- 
point of light across the projected 3-D 
images. An electronic counter clicks 
off the number of feet of horizontal 
distance from control points and an- 
other counter automatically registers 


ground elevations. 


All this data is punched into com- 
puter cards simultaneously. The cards 
can be programmed for use in an 
electronic wizard which automatically 
figures cross sections, doing its own 
drafting in the process 

Henry and Roger Merrell, associate 
designing engineer, see a big future 
for a digital plotter. It will be possible, 
they say, to take descriptions of tracts 
proposed 


along the route of a 


highway and feed the meets and 
bounds of the parcels into a computer. 
Also fed in would be data locating 
points where right of way lines cross 
boundaries of the tracts. From this, 
the digital platter will draw the right 


of way map while the computer cal- 


6 


culates the amount of land to be ac- 
quired for right of way in each tract, 
plus the amount remaining in each 
separate tract, at a hefty saving of 
time and effort. 


This flexibility and the develop- 


ment of equipment delivering data to 
a high order of accuracy accounts for 
the rapid growth of photogrammetry. 

Acceptance in the field is growing, 
too. All 25 districts in the Department 
have called on the section for help to 
one degree or another. There was a 
time, though, when Henry had to 
hard-sell the new techniques to old- 
line engineers. He credits the late 
Herbert F. Hilgers, former district de- 
signing engineer in San Antonio, and 
Joe Battle, district engineer at El 
Paso, as being among the initiators 
of photogrammetry in the Depart- 
ment. 

The Houston Urban Office has em- 
ployed photogrammetric data in the 
development of nearly all its major 
projects, and Henry lists district and 
resident engineers in all sections of 
the state as boosters of photogram- 
metry. 

It wasn’t always so. 

An article in the February 1964 is- 
sue of TEXAS HIGHWAYS says the 
first use of aerial photography was 
in the location and reconnoitering of 
the original S.H. 84 up Guadalupe 
Pass in West Texas. However, the 
photos were blurred and fuzzy and 


Patrick Hoffman, draftsman II, and Robert Spencer, draftsman |, prepare a 
mosaic of Tarrant County. Used for highway location studies and program- 


ming, a mosaic is a group of aerial photographs trimmed and pieced together 


to complete one large picture of an area. 


did not do the engineers much good. 

Projects in the thirties proved the 
worth of aerial photography in high- 
way building. The first big aerial 
project was the photographing of 80 
miles between Austin and San An- 
tonio to locate U.S. 81. Today’s I.H. 
35 follows much the same route. 


Aerial photography was used in- 
creasingly in highway building before 
World War II, but the war slowed 
development of photogrammetry in 
highway applications and it did not 
regain momentum until the state’s ur- 
ban areas began feeling the first 
pangs of postwar growth. 

The new engineering technique got 
its first major tryout in Texas in 1955 
in the Pleasanton residency when 
planimetric and photogrammetric 
contour maps were used as the basis 
for the complete design of a highway. 


"The Highway Design Division 
bought its first stereoplotter in 1958, 
primarily to check maps submitted by 
aerial mapping contractors. 

For a time, it appeared the division 
would limit its activities to writing 
specifications for photogrammetry 
projects and to checking the finished 
maps and photographs supplied by 
contractors. 

Design engineers, however, realized 
the Department was passing up some 
small but needed projects. Early in 
1961, the Photogrammetry Section in 
its present form was started. The main 
purpose was to give flexibility to the 
projects so changes could be made 
at any step of the project without hav- 
ing to make contract supplements or 
adjustments. 

Explains Henry: “We can change 
as we go now. We can enlarge a proj- 
ect as we go if we see it is needed. 
We also have greater control of ac- 
curacies and we can do things now 
that just can’t be written into specifi- 
cations.” 

In 1965, the section completed be- 
tween 350 and 400 miles of mapping. 
Seventy-two projects were in progress 


Bobby Coffey, engineering aide III, uses the Kelsh plotter and the Auto-Trol 
to obtain cross-section data from aerial photography. Elevations from the 
plotter, as viewed by the operator, are fed into the Auto-Trol which in turn 
relays this information to an IBM keypunch machine. The data furnished by 
this operation aids in determining the earthwork quantities in the construction 


of highways. 


late in September, 1965. 
Photogrammetry’s headquarters in 

a converted shop building at Camp 

Hubbard is 


from outside the department. Next 


attracting dignitaries 


summer, the Committee on Photo- 
grammeétry of the Highway Research 


Board, National Academy of Sciences 
—National Research Council, will 
hold its midyear meeting in Austin. 
And what about the future of 
photogrammetry? Henry says flatly, 
“It is the coming thing in civil engi- 


neering. &@ 


Engineering Dean Fred Benson 
"..« Howdy.” 


wan LTHOUGH THE Texas High- 


way Department is only 50 
years old, is has built the greatest 
highway system the world has ever 
known,” Earl Rudder, president of 
Texas A&M University, told Highway 
Department employes attending the 
39th annual Highway Short Course at 
A&M on November 30. 

Rudder, keynote speaker for the 
course, said the State of Texas has 
twice as many miles of highways as 
Russia and about the same number 
of motor vehicles—six million. He 
gave much of the credit for Texas’ 
accomplishments to Dewitt C. Greer, 


state highway engineer for more than 


President Earl Rudder 
"... greatest highway system.’ 


half the life of the Department. Two 
thirds of the 66,000-mile highway 
system have been built under Greer’s 
leadership, Rudder said. 


Rudder also described some of the 
people and departments that are aid- 
ing the Highway Department in its 
mammoth task—the University’s data 
processing center, Texas Transporta- 
tion Institute, statistics center, and 
even the school’s geophysicists. TTI is 
spending $1.25 million yearly on re- 
search programs for the Highway De- 
partment. Success of the research, 
Rudder said, is based on cooperation 
between THD engineers, A&M scien- 
tists, mathematicians, engineers, and 
economists. 

J. H. Kultgen, Highway Commis- 
sion member from Waco, told the 
Department employes they are build- 
ing good will with excellent highways, 
good will that will help the Texas 
Highway Commission to negotiate 
with the Bureau of Public Roads for 
a new Interstate program for Texas. 
He said the Department has the great- 
est highway builder in D. C. Greer 
and that Governor John Connally was 
cooperating fully with the Department 
in trying to accomplish its goals. 

Kultgen extended the thanks of the 
Commission to all Department em- 
ployes for their work in making the 
Department one of the best in the 
world. 


Engineering Dean Fred Benson 


welcomed the highwaymen to _ the 
A&M campus and offered A&M’s 
complete cooperation in making the 
technical courses successful. 

Then State Highway Engineer D. 
C. Greer spoke briefly about the 
“deep concern of the Department for 
traffic safety.” 

“We build highways the best we 
can to make them foolproof.” Greer 
said. “The Department will soon place 
under the rubber $174 million for 
highway safety improvements.” 

Greer also reviewed the technical 


sessions to be held during the two- 


J.H. Kultgen 
".... building good will." 


day conference. He praised the over- 
all program because the “doers will 
be telling other doers how they 
do the things they do.” He encour- 
aged panel members and _ session 
chairmen to bring out discussions, 
adding that success of the conference 
still depended on individual partici- 
pation. 

Subjects of study included design, 
construction, right of way, mainten- 
ance, operations, and management. 
Charles J. Keese, executive officer of 
TTI, was general chairman of the 
conference, which was cosponsored 
by A&M’s College of Engineering and 


Department of Civil Engineering. @ 


D. C. Greer 


'"... concern for traffic safety." 


".. a new computer program." ". . . knocked the sign down and didn't even 
dent his car . . ."" Highwaymen discuss their pet projects and discuss the 
latest Department techniques at the 39th annual Highway Short Course. 


"I think we should use concrete." ... "Will the maps be out in January?” 


The world's biggest earth mover (center of picture) scrapes earth from a 
hillside as it loads the last of its three tandem machines. Capacity of the 


giant digger is about 360 tons. The dark soil is glauconite and the white streak 
just below the machine is a fine, white silty sand. 


HE WORLD’S BIGGEST earth 

moving machines—one measuring 
175 feet long—have been used to move 
almost two million cubic yards of dirt 
in record time on an Interstate 20 proj- 
ect in East Texas. 

Site of this gigantic feat is a two-mile 
stretch across the Sabine River bottom. 
A huge swath had to be cut through the 
hills west of the river to get enough fill 
to raise the roadbed high above recorded 
flood waters. The wall of earth stands 25 
feet high, measures 92 feet wide at the 
crown, and 242 feet across the bottom. 

“We knew we had to have about two 
million yards to make the fill across the 
river bottom,” said Ralph Kutzer, senior 
resident engineer at Longview. The 
Photogrammetry Section of the Division 
of Automation made a topographic map 
for Kutzer’s engineers to use in making 
their excavation calculations. 

“This terrain just west of the river 
is about the most rugged in all of East 


"Man, that's what | call a tire!'' James 
May, left, engineer | in the Longview 
residency, and Alfred Hulley, con- 
struction superintendent with R. G. 
LeTourneau Inc., inspect the L-360 
earth mover. For a size comparision, 


Hulley is about 6-6. 


Texas,” Kutzer added. He said there 
were several small hills to cut through 
that made calculations difficult. The 
maximum cut is 69 feet. Traffic lanes 
had to be spaced 550 feet apart through 
the hills to obtain the necessary amount 
of earth fill. 

Adams Brothers of Athens and Texas 


Bitulithic of Dallas, contractors for the 
superhighway project, had a subcontract 
with R. G. LeTourneau Inc. of Longview 
to use its “Electric Diggers” to excavate 
1.6 million cubic yards for the two-mile 
section. The total contract was for 6.4 


miles of I. H. 20 from just west of U.S. 
259 to two miles east of the Sabine 
River. It included grading, drainage 
structures, concrete pavement, 20 
bridges, and guard rails at a cost of 
$5,118,259. 

A total of 3,600,000 cubic yards of ex- 
cavation had to be made on the entire 
project—the largest single earth moving 
project ever let by the Highway Depart- 
ment. About 1.6 million yards of this 
went into raising the highway across the 
river bottom. The expression, “dirt 
cheap” does not apply here. An esti- 
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Fully loaded, the L-360 can cruise at 
about 40 miles an hour. The electri- 
cally powered earth mover is con- 
trolled by switches from an operator's 
cab on the lead machine. 


mated $1,250,000 of the total contract 
went for dirt alone. 

Beginning July 5, from early morning 
to late evening the LeTourneau monsters 
roared back and forth, scraping up the 
earth, hauling it to the fill site, and ac- 
tually spreading and smoothing it in the 
roadbed. The job was completed De- 
cember 10, in a record time of 103 work- 
ing days. 

A giant among the giants was Le- 
Tourneau’s experimental L-360 — the 
world’s largest self-loading, — self-pro- 
pelled earth mover. It is three separate 
units acting together in tandem. It meas- 
ures 175 feet in length and derives its 
name from its ability to carry 360 tons 
of earth at a time. Smaller versions of 


this machine are the L-90’s, which can 


haul 90 tons at a time. 
The “Electric Digger” eliminates the 


Se 


need for auxiliary equipment for load- 
ing and this saves a lot of time. The 
machine comes back from the dump 
site, whirls around and scrapes earth 
into the first unit as all three units fur- 
nish power for loading. As soon as the 
first unit is filled, the operator closes 
the pan and starts filling the second one. 
In less than one minute all three pans 
are loaded. During this operation, the 
digger moves forward, never stopping. 
After it is full, the operator speeds up 


to 40 miles an hour as he heads for the 
dump area. 

To unload, the machine moves for- 
ward and a pan pushes the dirt out the 
front, while a blade about eight inches 
off the ground spreads it evenly. This 
makes rolling much simpler. 

The LeTourneau digger is unique in 
that it operates by electricity. A diesel 
engine on each unit provides electricity 
to a DC electric motor and gear box 
mounted in each wheel. All the wheels 
act as a team. The torque generated by 
this system, plus the huge, low-pressure 
tires, allow the machines to roll over 
rough ground, steep grade, mud, sand, 
and snow. 

An operator guides the diggers from 
a small control panel by merely flicking 
electric switches. Forward and reverse 
and speeds are actuated by a single rheo- 
stat, easily manipulated by one hand. 

Alfred Hulley, LeTourneau construc- 
tion superintendent, said the giant dig- 
gers averaged 93 per cent availability on 
this job. 

Availability had to be high, because 
despite rainy weather in November and 
December, operators were able to move 
almost two million yards of earth in 


recordtime. @&@ 


"Okay, spread it here.'’ A worker 
signals the operator to start unloading 
fill. The digger not only loads and pro- 
pels itself but it also spreads the dirt 


evenly eight to 10 inches deep. 


OO 


21-MILE FREEWAY to serve 

the burgeoning Houston-Alvin 
area is the recommendation of a 
study recently completed by the High- 
way Department. 

The proposed controlled-access fa- 
cility would link the central business 
district of Houston to Alvin in north- 
ern Brazoria County. Its cost is esti- 
mated at $55,600,000. 

The study notes the impact of the 
NASA Manned Spacecraft center and 
the Clear Lake City complex east of 
the Houston-Alvin corridor. It cites 
Alvin as the center “of a new coastal 


“seems to be on the threshold of a 
tremendous explosion of new resi- 
dential development.” 

The proposed freeway will help re- 
lieve overcrowded conditions now 
existing on the Houston end of the 
Gulf Freeway. 

The report urges “early action to 
approve the route.” 

The survey was begun by orders 
of the Highway Commission in May 
1964. The commission at that time 
said it did not appear feasible to de- 
velop additional traffic capacity 


along S.H. 35. 


—__— Houston-Alvin Freeway 


arranging for public hearings on the 
entire project. 


2. After the hearings, preparation 
of detailed surveys to begin right of 
way acquisition. 


3. Preparations to proceed with 
construction in stages as funds be- 
come available. 


State Highway Engineer D. C. 
Greer concurred with the recommen- 
dations in a letter to the Highway 
Commission. 

Highway Department units pre- 
paring the study were District 12, the 


industrial complex” with construction 
of the Monsanto Chemical Plant on 
Chocolate Bayou. And the Pearland- 


Friendswood area north of Alvin 


The study recommends: 


1. Preparation of preliminary lay- 
outs establishing a tentative route and 


Houston Urban Office and Highway 
Design Division, with the Planning 
Survey Division furnishing _ traffic 
data. @ 


FUNDS 
FOR FISCAL 
1967 


OR THE FISCAL YEAR 1967, Texas’ share of 

the $4. billion apportioned for Federal aid to con- 
tinue the expanded national highway system will be 
$207,917,749. 

Secretary of Commerce John T. Connor announced 
that the federal apportionment includes $3. billion for 
the national system of Interstate and Defense highways 
and $1 billion for the Federal-aid primary and secondary 
highway systems and their urban extensions. The Inter- 
state System figure is $200 million greater than the $2.8 


billion apportionment made for fiscal year 1966. 

The Interstate apportionment was authorized by Senate 
Joint Resolution 81, signed into law by President Johnson 
on August 28, and the ABC apportionment by the Fed- 
eral-Aid Highway Act of 1964. Secretary Connor made 
the apportionment to the states to provide them with 
nearly a year’s lead time to plan their use of the funds 
and to arrange financing of the state matching funds. 

For Texas, the apportionment includes $27,709,368 for 
the primary highways system; $17,530,458 for secondary 
roads; $13,893,673 for urban highways, and $148,784,250 
for the Interstate system. 

Nearly 20,000 miles of the Interstate System are now 
open to traffic, including 14,200 miles built to full 
standards and 2,900 miles capable of handling current 
traffic but needing further improvement to bring them 
up to final requirements. Toll roads, bridges and tunnels, 
included in the System as permitted by law, total 2,300 
miles. In addition, 6,100 miles of the System are under 
construction, and on 11,800 miles engineering work or 


right of way acquisition is in progress. @ 


Jack Lewis shows his photogram to 
Witte Museum Director Dr. William 


A. Burns. Made without a camera, the JA [ K L E W | 5 


photograph is a montage of tiny : 
gears and fern on a dragonfly's wing. 


Witte 


Museum 
Honors 
Jack Lewis 


and November 1 was the date 


W ITTE MUSEUM was the place, 


when Photographer Jack Lewis 
opened his one-man show of photo- 
graphs in San Antonio. The exhibit, 
originally scheduled to be on display 
for two weeks, was kept for the en- 
tire month of November, since it 
proved to be so popular. A reception 
in Lewis’s honor was held at the 
museum on November 3 to a surpris- 
ingly large turnout, in his modest 
opinion. 

Dr. William A. Burns, Director of 
Witte Museum, arranged the exhibit 
after seeing a sampling of Lewis’s 
work, photographs he made in Europe 
and in the United States. 

And Lewis certainly has _photo- 
graphs. In his exhibition were photo- 
graphs of matadors and guitarists in 
Spain, of wheat fields and _ cities, 
of Great Danes and great mountains, 


and portraits of crying children and 
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sleeping, serape-wrapped Spaniards. 
More recently his subjects run to 
highways and tractors, bridges and 
maintenance crews. 

The photographs reflect Lewis’s 
career, his three years in Spain while 
in the Air Force, his study at the Art 
Center School in Los Angeles where 
he majored in photography, and his 
career as a photographer for the 
Highway Department. 

A native of Texas, Jack Lewis was 
born in Fredericksburg and gradu- 
ated from Alamo Heights High School 
in San Antonio. Following high 
school, in 1951 he enlisted in the Air 
Force. 

Lewis served six years in the Air 
Force—an extended enlistment that 
he accepted gladly since it gave him 
the opportunity to live in Spain for 
three years. 

Stationed in Madrid, Lewis traveled 
extensively in Spain, Italy, and France 


as well as Morocco and Tunisia dur- 


ing his three-year stay, and it was at 
this time that his interest in photog- 
raphy became full-blown into dreams 
of a career. Lewis says the magnificent 
and unusual subject matter for his 
camera intensified his interest in the 
field of photography. 

Jack Lewis went to work for the 
Highway Department in 1962, as the 
official photographer for TEXAS 
HIGHWAYS magazine, and his work 
is familiar to all Highway Depart- 
ment personnel. He also takes photo- 
graphs for other purposes—a recent 
photograph that he made of the new 


At the November 3 reception in his 
honor Jack Lewis greeted Ray Mc- 
Coy, a school teacher in Pearsall, San 
Antonio writer Claude Stanush, and 
Martha Utterback, curator of art at 
Witte Museum. 


re a ee ae 


Photographer Jack Lewis in action 
takes aim at the Devils River Bridge, 
one of his favorite subjects. 


Devils River Bridge was submitted in 
the annual American Institute of Steel 
Construction competition. The bridge 
won the Top Prize Bridge award for 
the Medium Length—High Span cate- 
gory. 

Lewis envisions a further use for 
photography. It is his dream to pre- 
pare a traveling exhibit of High- 
way Department photographs for dis- 
play at district offices, tourist bu- 
reaus, and other Highway Department 
offices for the pleasure and enlighten- 
ment of Highway Department person- 
nel and visitors to Texas. 

It is Lewis’s belief that every pro- 
fessional photographer should take 
every opportunity to show his work, 
and he hopes to have more shows in 
the coming year. 

In the meantime, TEXAS HIGH- 
WAYS readers can enjoy his work in 
every issue. M@ 
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OMMUNICATION IS DIFFICULT in many sec- 

tions of District 24; mountains create reception 
problems for radio transmission so that the usual base 
station transmitters are ineffective in many areas. 

The solution for District 24 has been to construct re- 
mote base stations, to make the “problem child” moun- 
tains solve the problem they created. Highwaymen em- 
ploy the mountains as mile-high towers for transmitters. 

The most recent remote base station completed in the 
district is atop a 5,114-foot high mountain overlooking 
the small town of Sierra Blanca, 90 miles southwest of 
El Paso as [.H. 10 flies. Transmitting range for the 
station is wide—northwest to El Paso, 120 miles south- 
east to Alpine, and north to the New Mexico state line 
above Pine Springs. 

Rough country is the biggest obstacle in mountaintop 
construction. Equipment, poles, material, all have to be 
manhandled into place, and before anything else can 
be done, the way must be cleared for a rough road. 
Phone and power lines are run in, and radio building, 
tower and auxiliary power unit are constructed. 

The remote base station receives by phone line from 
the Highway Department office, and transmits by radio. 
The resident engineer or maintenance foreman in the 
office contacts his men out on the highway by using the 
“remote control unit” in his office that is connected by 
telephone line to the remote base station. By speaking into 
the remote control unit, he activates the transmitter in 
the remote base station and selects the transmitting fre- 
quency (the stations usually have two). Then the main- 
tenance worker in his truck receives the message over 
his two-way radio. 

When the truck driver calls the office, the procedure 
is reversed: The radio transmitter in the truck sends the 


Maintenance Construction Foreman George Kypfer is 
at the stake marking the top end of the radio control 
line. Below and behind George is the small town of 
Sierra Blanca alongside I.H. 10, 90 miles from El Paso. 
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message to the remote base station on the mountain top 
where it is relayed by phone line to the remote control 
unit in the office. 

There are close to 300 base stations in the Highway 
Department system—almost every maintenance section 
has one—but most of them are located right on the 
grounds of the Highway Department building. The re- 
mote base stations are constructed only where mountains 
interfere with radio transmission at lower elevations. 

Some of the base stations (usually in urban areas such 
as in Houston or San Antonio) operate entirely by radio, 
receiving on one frequency and transmitting on another. 
In the areas that have this type installation, Department 
vehicles cannot communicate directly to each other even 
if they are sitting side by side, since transmission and 
reception are on different frequencies. 

Remote base stations in District 24 top many peaks. 
The El Paso station just north of the city on Ranger 
Peak was constructed at an elevation of 5,653 feet, and 
the Pine Springs Station is located at approximately 
5,750 feet. Climbing still higher, District 24 radiomen 
have set their sights on a 6,186-foot peak in the Franklin 
Mountains. They are dealing with the Air Force at the 


present time for this location near El Paso. 
If the station is built at this location, it will be the 


highest remote base station in the Department network. 
“A roadway there is out of the question,” reports Leroy 
Wallen, District 24 senior traffic engineer. “We may be 
able to get an Army helicopter to help us transport our 
equipment, however.” 

For efficient deployment of materials and men, and to 
eet the job done, the message must get through. By way 
of telephone and radio—and mountain peak—the High- 
way Department makes sure that it does. @ 


There is no name for this hill located at the southwest 
corner of Sierra Blanca where District 24's latest remote 
base radio station was built at an elevation of 5,114 feet. 
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Under supervision of George Kypfer and Communications 
Superintendent Larry Jenkins, maintenance forces con- 
structed telephone control line, radio building and tower, 
and the road to the mountaintop. The completed in- 
stallation went into operation in October. 


Computer Program 


for Highway Design 


Larry G. Walker, Supervising Designing Engineer 


IGHWAY GEOMETRY calcula- 

tions are unique because of the 
special coordinate system which is 
used to define points. 

In the regular cartesian coordinate 
system, points are defined by giving 
their respective distances from the X, 
Y and Z axes (Figure 1A). In the 
highway geometry coordinate system, 
points are defined in the X-Y plane 
by giving their perpendicular offset 
from the station line which is a single 
meandering baseline (Figure 1B). 
Most points are further defined with 
respect to elevation or Z coordinate 


Bridge Division 


by their relationship to the roadway 
surface (Figure 1C). A meandering 
profile line on or parallel to the sta- 
tion line in the X-Y plane, and cross 
templates perpendicular to the station 
line, are used to define the roadway 
surface. 

This special highway coordinate 
system provides an efficient means 
of defining highway geometry. It is 
especially useful in field surveys, 
geometric design, construction layout, 
and right-of-way definition. 

Most bridge geometry calculations 
involve a few simple operations of 


Figure IA 


trigonometry and analytical geome- 
try. These are used repeatedly to com- 
pute locations of points, intersections 
of lines or curves, distances between 
points, and various angles. In most 
cases the points, lines, and angles are 
either defined by their relation to the 
highway coordinate system, or their 
relationship to it is desired. Often 
these computations are facilitated by 
combining both systems. This is es- 
pecially true for calculation by com- 
puter. 


When consideration was_ being 
viven to development of several 
new special purpose computer pro- 
grams, it was apparent that there was 
a need for capability to describe the 
roadway surface in space and to work 
with both the highway coordinate sys- 
tem and the three dimensional carte- 
sian coordinate system. 

This led to the development of a 
new program in which the roadway 
surface could be defined and made 
available for use in any of several 
types of geometry calculations or for 
use in any of several special purpose 
routines. Early in its development, 
Bridge Division engineers examined 
the capabilities of two coordinate ge- 
ometry programs already in existence, 
COGO and CECS. However, they de- 
cided that the specialized objectives 


they desired could best be reached by 
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independently developing their own 
program. The program developed 
can be modified easily and expanded 
to meet changing needs. Mathematical 
derivations from several earlier High- 
way Department programs were used. 

The program was developed by 
Bridge Division personnel as a gen- 
eral purpose tool for solving bridge 
geometry problems. However, the 
main features of the program, the 
general geometry computation capa- 
bilities and the access to the road 
surface description, make it applic- 
able to all phases of highway geome- 
try calculation. 

The program was developed pri- 
marily to accomplish certain special 
routines. At the same time, however, 
every effort has been made to make 
the input and capabilities as flexible 
as possible. All of the operations and 
special routines require the use of 
only two input forms. Additional ca- 
pabilities may be added without re- 


quiring new forms. 


Roadway Surface Description 

A basic feature of the geometry 
package is the provision for storing 
the complete description of the road- 
way surface of one to four independ- 
ent continuous highway alignment se- 
quences. Each of these alignment se- 
quences may include a combination of 
as many as 14 separate curves and 
tangents. 

One of the two input forms is used 
to describe roadway surfaces. The 
description must be given in terms 
of horizontal alignment, profile grade, 
and cross templates as shown in Fig- 
ure 2. The program computes addi- 
tional control information and stores 
the roadway surface descriptions. The 
horizontal alignment data is stored in 
an X-Y coordinate system. 

The descriptions, thus stored, are 
available for use in any of the opera- 
tions and special routines which are 
presently included in the program or 
which may be added in the future. 

It is possible to work with more 


than four roadway surface descrip- 


Figure IB 


tions by discarding and restoring. 
However, only four descriptions can 
be available at any one time and all 
four must be described in a single 
X-Y coordinate system if common 
points are to be referenced. 
Basic Geometry and 
Storage Routines 
The second of the two input forms 
is used to control all operations of 
the program other than the storing 
of roadway surface descriptions. 
These operations include a number 
of provisions for storing points and 


curves for future reference and for 
performing certain basic geometry 
calculations. 

Points and curves will be stored in 
the same X-Y coordinate system as 
the roadway surface descriptions. As 
many as 500 points and 400 curves 
may be stored for use in calculation 
at any one time. Curves may be either 
arcs of circles or straight lines. 

The general purpose form may be 
used to call for several types of 
geometry operations which perform 


calculations involving stored points 
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or curves and printout results of the 
calculations. Some of these operations 
also store the results of the calcula- 
tions as points or curves. 

Bearing Distance: The bearing-dis- 
tance operation computes and prints 
the distance between two previously 
stored points and the bearing from 
the first point to the second as shown 
in Figure 3A. It gives the user the 
option of storing the line described 
by the two points in the regular curve 
storage provision. 

Point Elevation: The point-eleva- 
tion operations compute the roadway 
surface elevation of any point which 
has been previously stored or which 
is described either by X and Y coordi- 
nates or by station and offset. Output 
includes X, Y, Station, Offset and 
Elevation (Figure 3B). It also allows 
the user the option of adding a posi- 
tive or negative correction to the 
computed elevation. 


Intersect: The intersect operation 
computes the intersection or inter- 
sections of two previously stored 
curves and stores the computed inter- 
sections as points (Figure 3C). The 
user may select either or both of the 
intersections for printout and storage 
when two intersections occur. As an 
optional feature, the user may ask 
for the elevation of the intersection 
point from any applicable roadway 


surface description. 
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Traverse: The traverse operations 
compute, store, and print the coordi- 
nates of a point which is defined by 
traversing a given distance from a 
previously stored point to the new 
point either along a specified bearing, 
a previously stored line, or a pre- 
viously stored circle (Figure 3D). 

Angle: The angle operations com- 
pute and print the angle defined by 
either two previously stored lines or 
three points (Figure 3E). 

Parallel and Perpendicular Lines: 
The parallel and perpendicular line 
operations establish and store lines 
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either parallel or perpendicular to a 
previously stored line and through a 
specified point. Lines parallel to a 
previously stored line and located a 
given distance from the line may also 
be handled (Figure 3F). 

Sequence of Operations: All basic 
geometry and storage operations are 
available to the user to call in any 
sequence he chooses. Each is acti- 
vated by one line of input on the gen- 
eral purpose form. This allows the 
user to perform any of these opera- 
tions in the order he elects and to re- 
peat them as many times as needed. 
The only restriction is that he must 
make sure sufficient information is 
made available either by input or by 
storage to complete the operation 
called for. Each of the operations just 
described is also available internally 
for incorporation into special routines 
such as will be described later. 

Coordinate Scale Factor Correc- 
tion: It is possible to apply a Lam- 
bert scale factor correction or other 
similar correction to both the road- 
way surface descriptions and to stor- 
age and calculations. 


Output Editing Features: It is also 
possible to edit the output of this pro- 
gram to some extent by inserting com- 


POINT 2 


BEARING DISTANCE 


Figure 3A 


ments which will be printed out at 
desired places in the program output. 
by skipping lines at desired places to 
separate calculations and by skipping 
to a new page. Each of these opera- 
tions is activated by one line of input. 

SPECIAL ROUTINES: All of the 
capabilities of the program described 
to this point are quite versatile and 
are applicable to almost any type of 
three dimensional highway geometry. 
It is most advantageous to use these 
capabilities to develop special calcu- 
lation routines. Three such routines 
and a general plotting routine have 
been incorporated into the program, 
and others are planned. 

General Plotting Routines: It was 
considered desirable to include auto- 
matic plotting capabilities in the pro- 
gram since the results of many geome- 
try operations must be represented by 
intricate plotting. The general plot- 
ting routine is available for call by 
other special routines and for general 
plotting applications. 

It allows the user to plot points, 
lines and circles which have been 
stored by the geometry routines. It 
also allows him to do a limited 
amount of lettering on his plot. 

One line of input will accomplish 
the plotting of a series of points with 
one of several point symbols. Similar- 
ly, one line of input is required to plot 
either a line through a series of 
points, a portion of a circle or a line 
of lettering. 

The program does all of the neces- 
sary calculations and prepares a mag- 
netic tape which contains digital in- 
structions to drive an incremental 
plotter. At present, plotting tapes thus 
prepared must be carried to an out- 
side laboratory for plotting. 

Roadway Elevations Routine: The 
roadway elevations routine will com- 
pute and print a tabulation of eleva- 
tions at specified offsets. Elevations 
are computed at stations automatical- 
ly incremented between the beginning 


and ending stations. 
Contour Routines: The contour 


routine will do the necessary calcu- 
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lations to locate, define, and plot con- 
tours on a section of roadway surface. 
The user can choose the contour in- 
crement and the interval at which 
calculations are made. Figure 4 shows 
contours plotted by this routine. 

Framing Routine: The framing 
routine will compute the complete set 
of dimensions needed for detailing 
bridge frames including vertical and 
horizontal blocking data. The frames 
may be curved and skewed and may 
extend over several alignment 
changes. A plot of the beam lines with 
splice points, diaphragm intersections 
and bearing intersections indicated is 
available as an optional feature of the 
routine. An example of a frame plot 
is shown in Figure 4. 


Other 


geometry features and the special 


Applications: The basic 
routines selected for the current ver- 
sion of the geometry program are 
those which were needed to solve the 
most pressing bridge detailing prob- 
lems. However, the current version 
would be a valuable tool for solving 
many highway design problems such 
as right-of-way geometry and _ inter- 
section layout. 

The program is designed to allow 


the addition of either new _ basic 
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geometry operations or new special 
routines. A conceivable example of a 
special routine that could be added is 
a “Deed Routine.” Current features 
of the program would be adequate for 
storing the horizontal alignment and 
for computing and storing all neces- 
sary points for describing the proper- 
ty. These points would then be input 
in proper order to the “Deed Routine” 
which would print out the entire deed 
description, the area of the property 


PREVIOUSLY STORED LINE 


and a deed closure. The plotting capa- 
bilities of the program might also be 
used. It would be possible to process 
a large number of deeds in one prob- 


lem run. 
There are many such applications 


that could be made with a minimum 
amount of programming effort. 


General Use of the Program 

The geometry package described in 
this paper has been under develop- 
ment for some time. It is currently 
being used by the bridge design 
groups on an experimental basis as 
a part of the development. 

Because of the flexible nature of 
the program, development will prob- 
ably continue for a long time. It is 
hoped, however, that arrangements 
can be completed to make a version of 
it available for general use in the 
near future. 

A primary objective has been sim- 
plicity of input. Confining all input to 
two forms contributes to simplicity; 
nevertheless, a program which accom- 
plishes so many operations for the 
user is, of necessity, complex. It is 
imperative, then, that the user make 
an investment in the program by care- 
fully studying and following the in- 
structions that will be provided for 
its use. Wf 
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Tables 


Gleam in District 19 


Roy C. Johnston, Maintenance Construction Superintendent 


HE TASK of keeping road- 

side park tables clean has 
caused our maintenance crews great 
concern since the beginning of this 
type service to the traveling public. 
Table tops and benches are usually 
made of concrete, which absorbs 
moisture, grease, and stains of all 
kinds. We have found that an epoxy 
coating will give the tables and 
benches a hard, durable surface and 
eliminate the absorption of these stub- 
born stains. 

The process is simple. We secure 
102-B epoxy from the general ware- 
house at Athens at a cost of $6.94 
per unit, which includes binder and 
hardener. Areas to be coated are 


thoroughly cleaned by sandblasting, 


After the job has been completed, 
two motorists enjoy a lunch on the 


new surface. 
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Atlanta, District 19 
Photographs by Barry McCain 


and any chips or cracks are patched 
with a mixture of epoxy and fine ag- 
gregate. When this is cured, the 
102-B binder and hardener are mixed 
together according to the instructions 
on the container and then applied to 
the surface with a paint roller. We 
find the paint roller gives better re- 
sults than a brush. 


After epoxy has been applied, the 
area is then roped off to keep the 
tables from being used until the 
epoxy has dried. If the tables are 
under trees, care should be taken to 
prevent leaves from falling onto the 
surface before it has dried. Under 
normal conditions, the surface will 
be dry enough for use in approxi- 


This beautiful rest area is located on 
Interstate 20 at the Waskom Tourist 
Bureau near the Texas-Louisiana bor- 
der. Concrete tables, benches, and 
fireplace tops in the park have been 
given a hard, durable epoxy coating. 


‘mately four hours. The material 
should not be used when the tempera- 
ture is below 70 degrees. 

Tables that have been surfaced are 
easy to clean with soap and water. 

Total cost of resurfacing these units 
averages approximately $18 for the 
average length table, benches, and 
top of fireplace. A crew of three men, 
one pickup, sandblasting equipment, 
and air compressor can process and 
complete six units each day of opera- 
tion if the units are not too widely 
scattered. 

“After they have been processed in 
this manner the benches and tables 
have the finish of a hard-glazed, 
transparent enamel,” District En- 
gineer G. A. Youngs said. “It is my 
belief that the State could profit by 
entering into this type of operation 
on a statewide basis.” @ 


Roadside park concrete tables and benches were stained, discolored, and 
cracked before application of epoxy (above). The new epoxy coating glistens 
like porcelain (below). 


Tables and benches are sandblasted clean in preparation Maintenance men in District 19 apply epoxy with roller 


for an application of epoxy. 


instead of usual brush. 
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CONCRETE SOLUTION 
TO AN BROSION 


AR O}B AETV 


Russell S. Neal, Maintenance Engineer 
Odessa, District 6 


In June Highway Department maintenance crews in Dis- 
trict 6 were working to stop soil erosion downstream from 
the multi-box culvert on U.S. 285 in Reeves County. 
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EAVY RAINS in West Texas last June made roar- 

ing rivers out of normally dry creek beds in District 
6. The rushing waters eroded highway base materials and 
undercut riprap at culverts and bridges. 

One such case was the multi-box culvert on U.S. 285 in 
Reeves County about 20 miles northwest of Pecos. We had 
noticed soil erosion about 200 feet downstream in the 
usually dry channel. We graded the channel and had just 
poured part of the concrete riprap when four to five 
inches of rain fell on July 29. Water was soon boiling over 
the channel banks. 

When the violent waters had subsided, we found the 
structure had been undercut up to 14 feet. One wing wall, 
all of the riprap, and six feet of soil were lost. 

Forces from the Kermit Maintenance Section, under 
the direction of Jack R. Phillips, maintenance construction 
foreman, set to work to stop the erosion and to repair the 
structure. Repairs were finally completed in mid-Septem- 
ber at a cost of $21,000. m 


Four inches of rain on July 29 interrupted erosion control 
work. Highway Department engineers and Department 
of Public Safety patrolmen watch the undermining. 


After the flood, maintenance men 
found all the riprap gone and much 
of the culvert undercut. 


A month and a half and $21,000 later, 
erosion control work is complete. 
Note concrete riprap built almost 200 
feet on this downstream side. 
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COMPLETE S.H. 225 

"State Rep. Chet Brooks of Pasadena 
commended the Texas Highway Com- 
mission and Chief Highway Engineer D. 
C. Greer for their ‘prompt and reason- 
able action to avert a critical traffic 
problem in one of the state's most vital 
industrial centers,’ '' according to Pasa- 
dena Star News Citizen. 

"Rep. Brooks praised the Commission 
for its decision to provide the necessary 
appropriations to complete the State 
Highway 225 freeway system from Rich- 
ey Street to Red Blutf Road in Pasa- 
dena." 


CHAMIZAL ROAD 


Bills to authorize construction of high- 
ways along the new boundary between 
the United States and Mexico in the 
Chamizal area of El Paso were intro- 
duced in the Senate and House in Octo- 
ber,’ reported the Dallas Morning News. 

"Construction of the highways would 
be designed to carry out the intent of 
the Chamizal treaty which rearranged 
the boundary between the two nations in 
the El Paso area. 

"Under the bill, the Bureau of Public 
Roads would be authorized to build 12!/, 
miles of roads along the new boundary 
formed by the rechanneling of the Rio 
Grande. 

"The secretary of commerce would be 
authorized to work through the Texas 
State Highway Department on the proj- 
ect.” 
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BRIDGE AT TOLEDO BEND 
Houston Post 
hurdles have been cleared to insure a 


uw . 
announces — ''Final 


start of construction on a $3.5 million 
Pendleton bridge across the Toledo Bend 
Reservoir. 

Final action was taken after a series 
of meetings between the Toledo Bend 
Construction Board and theSabine River 
authorities of both Texas and Louisiana. 

"It will extend across the reservoir to 
link State Highway 6 in Louisiana with 
State Highway 21 in Texas. 

"Both river authorities accepted the 
recommendations of the construction 
board, approved the contract and rati- 
fied agreements with the highway de- 
partments of Texas and Louisiana which 
will supervise construction of the bridge. 

‘In the agreement, the two authorities 
will be responsible for placement of the 
structure and the two highway depart- 
ments will be responsible for all the bet- 
terments.. 


MORE OF THE SAME 


A columnist in the Childress Reporter 
writes—''Anything better than some of 
the highways we have now is inconceiv- 
able to me. In the cities with concen- 
trated traffic there are super-duper high- 
ways, split-level, clover leaf and what 
have you. There are expressways, toll 
roads (not state), limited speed highways, 
and others, too. Rapidly the state is 
being crisscrossed with four-lane divided 
highways. Traveling in Texas by automo- 
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bile is a pleasure not soon to be forgot- 
ten. Even in the rural sections there are 
farm to market roads, and one can travel 
all over Texas on highways and by-ways 
and not leave the pavement. 

For years the Texas Highway Depart- 
ment has been building roads for us with 
dispatch and efficiency. Never has there 
been a word of scandal and Texas has 
a highway system that is the envy of the 
world. What more can we expect except 
a continuation of the same?" 


GROWTH ALONG I.H. 35 


"Nothing has quite equaled the cuss- 
ing and discussing that the new I.H. 
35 Route has received,'' editorializes Jim 
Barnhill in the Hillsboro Daily Mirror. 

"We're not an expert on highways but 
we've watched the growth of Dallas and 
Fort Worth. The majority of the growth 
has been either between the cities or to 
the north of them. Some of the state's 
fastest growing towns are linked with 
Dallas and Fort Worth with four-lane 
highways. 

"Hillsboro has a great future and 
much of it will be tied closely during 
coming years with the |.H. 35 highway 
program. People are going to discover 
the advantages of this area that the 
highway is opening up. 

"Hillsboro can look forward to a 
steady growth in the next decade and 
much of the new city on the grow spirit 
will be the result of the Interstate high- 
way that cuts across Hill County." 


Highwaymen Win 


IM L. HAMILTON, mainte- 
nance construction foreman III 
ilton, District 9, has won again 
he’s $50 richer again, too. 

‘Hamilton won a first place award 
in the latest Texas Public Employees 
Association Merit Award contest, and 
that was a repeat performance, since 
he was a first place winner in last 
winter’s contest, too. 

This time Hamilton won first prize 
money for his suggestion that the 
Highway Department make full use 
of the signs used to warn about ice 
on roads and bridges. He thinks the 
Department should paint slogans on 
the triangular sides of the signs, such 
as “Keep Texas Clean,” and “Please 
Use Litter Barrels.”” He added that 
the effect should be well worth the 
small cost of painting the signs. 

Another first place winner from 
the Highway Department is also lit- 


ter-minded. Robert L. Stewart, shop 
foreman III in Waco, District 9, won 
$50 for his suggestion that more litter 
barrels be placed along highways and 
that the signs be placed one mile 
ahead so that motorists can prepare 
for a stop. 

The other first prize winner in the 
TPEA competition is also a Highway 
Department employe — Milton J. 
Kohr, accountant III for District 15 
in San Antonio. Kohr’s $50 entry in- 
dicated that the Texas Department of 
Corrections should manufacture and 
package all engineering stakes and 
laths to be used by the State. 

Miss Hazel McDaniel, a District 11 
draftsman I at Center, was a third 
prize winner. Her $25 award was for 
a revised highway form to be filled 
out ‘when materials are transferred 
from one construction project to an- 
other. 


Top Awards 


The TPEA Merit Award Committee 
forwards winning suggestions to the 
heads of the various state depart- 
ments for their consideration. This 
is one of the ways the Association 
works to improve public service with- 
in the state government. At the same 
time, the Association rewards those 
persons giving extra thought and ef- 
fort to improving the efficiency of 
their state departments through the 
merit award contests. 

The Merit Award contests are open 
to all state employes, and another 
competition is under way now. Four 
prizes will be awarded in February 
in each of three categories—A, Gener- 
al Governmental Operations; B, Pub- 
lic Welfare, and C, Public Construc- 
tion. 

Highway Department employes 
have a tendency to win top honors in 
all categories. @ 
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Help 
The Texas Highway Department is ap- 


proaching its golden anniversary—1967 
marks 50 years since the organization of 
the Department in 1917. TEXAS HIGH- 
WAYS will celebrate the occasion with 
appropriate fanfare, but the help of all 
readers will be needed. 

If you have any old pictures of De- 
partment employes or activities, news- 
paper clippings, stories, or other mate- 
rial you’d like to contribute for possible 
inclusion in the Golden Anniversary 
TEXAS HIGHWAYS, please send it to: 

TEXAS HIGHWAYS Magazine 
Travel and Information Division 
Texas Highway Department 
Austin, Texas 78701 


Reservoir for San Antonio 
Engineering-News Record reports that 
an underground reservoir to serve water 
needs of the San Antonio area is being 
planned by the Corps of Engineers. The 
Rivers and Harbors Board has just ap- 
proved a plan whereby three dams would 
pen up floodwaters on the Nueces, Frio 


and Sabinal rivers so that a more order- 


ly flow can be regulated. 

The water won’t be stored, due to sur- 
face evaporation, but will be released 
slowly to become absorbed in a huge, 
water-bearing layer of limestone that is 
175 miles long, up to 40 miles wide and 
about 400 feet thick. Since 1962 more 
water has been taken out of the natural 
aquifer than has flowed in. 

The plant is contingent upon local 
agreements being established for con- 
trol of pumping and underground water 
supplies. The project would cost $84 
million. 


So Flip a Coin 

Thomas Creekmore, engineering aide 
IV in Beaumont, tells us of a photograph 
he saw recently in a popular magazine. 
It was an “all-purpose traffic sign.” On 
the same post with a large, red STOP 
sign was a slightly smaller sign that 
ordered “NO stopping at any time.” 

He also mentioned a sign he saw on 
a recent trip to Saint Simon Island, 
Georgia: “Drive Safely. This is a one 


‘ 

"OF COURSE WE DON'T REALLY HAVE AN EXTRA 
MILLION DOLLARS, FIRST COME-FIIZST SERVE..... { 
JUST WANT TO SEE IF THEY'RE READING THESE MEMos J" 
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hearse town.” However, he reports that 
since the highways are not as well 
marked there as in Texas, he did not 
know the name of the small town. 


Statistics 

Someone has noted—and was quoted 
in the Texas Good Roads Association 
Newsletter—that two thirds of the people 
of Texas are now in the large cities. 
The other third are out on the express- 
way trying to find an exit. 

The newsletter also noted that when 
the Interstate system is completed and 
the Highway Beautification program is 
in full career, you will be able to drive 
from Laredo to Canada without hitting 
a red light, making a left-hand turn, 
reading a billboard, or finding a rest 
room. 


Thought for the Month 

The bathtub was invented in 1850 and 
the telephone in 1875. Had you been 
living in 1850, you could have sat in 
the bathtub for 25 years without the 
phone ringing once! 


TEXAS HIGHWAY COMMISSION 


HERBERT C. PETRY JR. Chairman 
HAL WOODWARD Member 
J. H. KULTGEN Member 


D. C. GREER State Highway Engineer 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in construction, main- 
tenance, and operation. 


TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $4.50 annually, or it can be pur- 
chased for 40 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Travel and Information Division, 
Texas Highway Department, Austin, 
Texas, 7870I e 
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No Lullabies, Please 


A Hartford, Michigan, post office 
clerk with barbershop quartet back- 
ground wants highways with built-in 
harmony. 

Robert Latus believes that highway 
department engineers should be able to 
design roads that would “play back” 
simple melodies instead of the steady 
hum that now comes from whirling tires. 

“T am sure that you have experienced, 
as I have, the high-pitched whir-r-r when 
crossing the metal mesh of a steel bridge 
and also the hum-m-m that you some- 
times get when highways have extra high 
ridges on the surface,” Latus wrote. 

He said making highways musical 
would help reduce driving fatigue and 
would promote “close harmony, our 
greatest need throughout the world to- 
day.” 

One way to obtain the musical effect, 
Latus wrote, would be the use of steel 
mesh close to the road surface. 

“As the 
would become more prevalent.” 

Among the types of tunes he sug- 
gested were the national anthem at each 
and school songs 


surface wears, the tune 


state’s boundaries, 
near universities. 
Frederick E. Tripp, Michigan State 
Highway Department Director of Ad- 
ministration, wrote Latus that while 
rumble strips to alert motorists to po- 
tentially hazardous conditions are being 
tested, the Department had not consid- 
ered the possibility of built-in music. 
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Earl F. Wyatt, District Administrative 
Engineer in District 13, sent in this pho- 
tograph of an unusual tire puncture that 
occurred in Gonzales County. That ob- 
ject embedded in the tractor tire is a 
five-point deer antler. The antler was 
picked up in the grass on the right of 
way of U.S. 183. 


A Word to the Wise 


According to a report issued by the 
U.S. Highway Research Board, tests 
using a new eight-cylinder American se- 
dan weighing 4,000 pounds show that: 

The optimum speed for fuel economy 
is 35 mph on a level, straight, first class 
highway. 

Fuel economy decreases by about one 
third at a constant speed of 80 mph, and 
by almost one-half at 8 mph. 

Fuel consumption increases by almost 
five percent when an asphalt-treated 
gravel surface is substituted for the first 
class highway at 35 mph. 

An eight per cent positive grade at 
35 mph increases gas consumption by 
60 per cent. 

An automobile that negotiates four 
cloverleaf left turns a day will wear out 
two extra tires in a year’s time unless 
the tires are rotated regularly. 


General Motors, Take Heed 


According to the Carolina Motor Club, 
as reported in Carolina Highways, rear- 
window wipers, steering wheel warmers 
and more space for storing things are 
among the innovations women drivers 
would like in their new cars. 

These findings were based on a news- 
paper survey which drew 1,512 responses 
and nearly as many ideas. All of them 
will be turned over to the design depart- 
ments of the automobile companies. 

Among other things requested by the 
ladies were: 

e A car that goes sideways for easier 
parking. 

e Small windows on the bottom of 
each front door so the driver can see the 
curb when parking. 

e Built in vacuum cleaner for clean- 
ing carpets and upholstery. 

e Ratchet-type prop for lid on trunk 
to accommodate special loads such as 
Christmas trees and other outsize ob- 
jects. 

e One-way glass so that when the car 
stalls, other drivers can’t see that it’s a 


woman at the wheel. 


Earl F. Wyatt, district administrative 
engineer in Yoakum, District 13, sent in 
this photograph of the smallest church 
he'd ever seen. The little church (14 x 18 
feet) is located in an old cemetery on 
S.H. 237 near Warrenton in Fayette 
County. It contains a small, but com- 
plete, altar and can seat 24 people. 
Built in 1915, it is still used for funeral 
services held at the cemetery. 


e Car radios with ear plug speakers 
so teenagers can listen to their special 
brand of music without distracting the 
driver. 

e Coin holders for small change for 
parking lots and toll stations. 

Several women took the easy way 
out—the feature they wanted most in 
their next car was, they said, a chauffeur. 


Texas Hosts National Workshop 
A Texas-size welcome is promised to 
all delegates to the 1966 American Road 
Builders Association Sixth Annual Pub- 
lic Information Workshop by Tom H. 
Taylor, Director, Travel and Informa- 
tion Division of the Texas Highway De- 
partment, and chairman of the program 
steering committee for the workshop. 


The Workshop, on April 3-6, will at- 
tract to Austin more than 100 public in- 
formation specialists from state highway 
departments and highway related in- 
dustries. 

Workshop discussions will center on 
problems and techniques for improving 
public understanding of the benefits and 


needs of modern highways. 
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e This is in answer to the letter of 


Mr. B. G. Marshall of New Brunswick, 
New Jersey, (See September 1965 issue 
of TEXAS HIGHWAYS.) 

No, I do not think the Texas Highway 
Department has been resting on its laur- 
els, because I recently returned from a 
tour of another state, and, while driving 
in Texas and in this state, I had in the 
back of my mind that when I returned 
home I would write the Texas Highway 
Department a letter of appreciation and 
gratitude for the fine highways, road- 
side parks and other facilities which we 
ran out of when we crossed the state 
line. 

I praised Texas for all of these things 
and my intentions were to write this 
letter right away, but like most folks 
after returning from a vacation I was 
busy and neglected writing until one 
day someone gave me a TEXAS HIGH- 
WAY magazine. I read the letter from 
Mr. Marshall who had belittled Texas 
and all the things I had so enjoyed, ap- 
preciated and valued on my vacation, 
Then I was 


determined to write this letter 


and it made me furious. 
really 
and say that I think the odds are against 
this man because where there are ten 
people marveling over the beauty of 
Texas highways, the convenience of 
roadside parks, and Texas hospitality, 
there is only one with his opinion and 
attitude. 

Possibly some of the dangers he en- 


countered on our highways were due to 


Comments... from the Traveling Public 


The Sun Has Riz, 
The Sun Has Set, 
And Here We Is, 
iB Texas Yet . 
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the fact that he was not observing some 
of our Texas driving courtesies, such 
as while driving up a hill slower than the 
flow of traffic, it is common courtesy in 
Texas to move over to the right. This 
practice will also lessen the danger of 
traffic accidents . .. . If we expect cour- 
tesy on the highways, we in turn must 
be courteous. 

He stated that he was passed on the 
right three times where there was a four 
or five foot paved shoulder. I have been 
informed that paved shoulders on pri- 
mary highways in Texas are at least 
eight feet wide, so he underestimated 
that distance as he underestimated Tex- 
as as a whole. 

I am proud of our state, our Texas 
and all that it 
does in order to protect our lives and 


Highway Department, 


make our highways as safe as possible. 
Wilma McWheeler 
Poteet 
P.S. Good luck to him with his book. 
He should title the chapter on Texas, 
“One Man’s Opinion.” 


e Please could you help me to find a 
pen friend in Texas. Reason I ask is I 
am coming over to tour America July 
1966 for one month and would like to 
write to a person in Houston or El 
Paso which I am visiting on my tour of 


your state. 
I would like to find all about Texas 
and America before my tour so as to 


make my tour and meeting people as 
friendly as I can. 

Hope this will not cause you any 
trouble. My particulars are: Age, 32; 
single, 6 feet, 2 inches; hospital service. 
Like foreign travel, meeting people, cur- 
rent affairs, all sports, Dixieland music. 

Thank you. 

Ralph Leach 

4 Wake Green Road, Moseley 
Birmingham 13 
Warwickshire, England 


e I would like to thank you for the 
map and other things. My mother was 
born in Texas. She was glad that I 
picked the state of Texas. I am glad that 
I picked the state of Texas myself. 

I have to close my letter now. 

Jeannine Owens 


Marin City, California 


e Thank you very much for the in- 
formation you sent me. All the pictures 
came in handy and especially the map. I 
used the map to find the capital of your 
state. 

I hope that some day I will have the 
opportunity of visiting your great state. 
Ours is a very new and small state com- 
pared to yours, but we have come a long 
way since gaining statehood. 

Aloha from the land of sunshine and 
flowers. 

Gregg Shinn 
Pearl City, Hawaii 
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Obert M. Sundbeck, engineering aide III in Materials and in the Wagner Turbidimeter to determine the fineness of 
Tests Division, weighs small samples of concrete on a sen- the grind. Variations in the cement affect the handling, 
sitive "analytical balance.’ The samples will then be used placing, and finishing qualities of the concrete. 
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If winter comes, can snowplows be. far behind? This* 
grader clears January-whitened highways in Fort Worth. 


